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Fish collected from local landing centres and also from local markets were examined 
for the presency and enumeration of Clostridium perfringens. A medium described by 
Beerens et al.. (1982) was used for the detection and enumeration of C. perfringens. 
C. perfringens occurs in low numbers in fishes compared to prawns. Proper handling of 
fishes after landing can reduce the chance of any public health hazard by C. perfringens. 
Clostridium perfringens, an important food 
poisoning organism is ubiquitous. This orga-
nism has been isolated from marine sediments 
from pollutted and non-polluted areas. 
Though not a member of the normal flora 
of fish, C. perfringens and other pathogens 
are known to contaminate the fish caught 
from polluted water (Gue1in, 1952). 
The occurrence of C. perfrmgens has been 
widely reported on fish (Tanig:.iti, 1971; 
Sohn et al. 1973;.Matches et al. 1974; Burow, 
1974). Taniguti & Zenitani (1969) detected 
C. perfringens type A in a high percentage 
of the body surface of seafoods (fish and 
shellfish) examined from June to Septem-
ber, the isolation rate from the alimentary 
canal of fish and shellfish was low. Tani-
guti (1971) isolated C. perfringens type A from 
65% of raw fish samples from retail shops 
in Engl.and. Bonde (1967) found hig\ num-
bers of C. perfringens in the gut of plaice, 
flounder and mackerel but small to nil num-
bers in other species. Girard et al. (1979) 
found C. perfringens in the anaerobic skin 
culture of Hawaiian sardine ( Sardinella mar-
quesensis). Nambiar & Iyer (1973) studied 
the incidence of C. perfringens in prawn can-
neries. Similar information on Indian fishes 
being scanty, an attempt was made to study 
the occurrence of C. perfringens in raw :fishes 
and shellfishes. 
Material and Methods 
Random samples of fish were collected 
from the local landing centres and also from 
the local markets in and ar.ound Cochin. 
Samples were brought to the laboratory and 
analysed within 2-4 h. 
Skin with muscle and intestine were ana-
lysed separately. About 10 g of the sam-
ple was aseptically removed and homogeni-
sed with 100 ml of sterile diluent having the 
followingcomposirion: g/1 peptone-1, sodium 
chloride 5, pH 7.2. Decimal dilutions were 
prepared using 9 ml aliquots of the same 
diluent. 
Most Probable Number method (3 tubes/ 
dilution) using LS medium (Beerens et al. 
1982) was followed for the enumeration of 
C. perfringens. The composition of the 
medium was as follows: trypsin-digested 
peptone from casein 5 g, yeast extract-2.5 g; 
sodium chloride 2.5 g; lactose 10 g; L-cys-
teine hydrochloride 0.3 g; distilled water 
1000 ml. pH 7.1±0.1 and steri'.ized at 115°C 
for 20 min. Just before use, the medium 
was boiled for 5 min, cooled and 0.5 ml of 
a 1.2% solution of anhydrous sodium meta-
bisulphite and 0.5 ml of a 1% solution of 
ferric ammonium citrate were added to each 
tube containing 8 ml medium or 5 ml of the 
metabisulphite solution and 5 ml of ferric 
ammonLlm citrate solution to each flatik 
containing 80 ml medium. Appropriate 
dilutions were added at the rate of 10 ml 
(using 90 ml of LS broth) 1 ml and 0.1 ml 
(using 9 ml of LS broth) and incubated 16-18 
at 46"C ± 0.5°C. C. perfringens produces 
a black precipitate due to reduction of sul-
phite to sulphide and produces gas from 
lactose. 
Simultaneous enumerations were carried· 
out to determine the total aerobic count 
and also the total number of sulfite-reducing 
Clostridia. Total aerobic count was esti-
mated in seawater agar having the follow-
ing composition: peptone 10 g; agar 15 g; 
FISHERY TECHNOLOGY 
CLOSTRIDIUM PERFRINGENS IN FISH 
a trace of ferric phosphate; dissolved in 
1 litre aged seawater pH 7 .2. Appropriate 
dilution was pour-plated and incubated 
aerobically at room temperature (29±1°C) 
for 48 h and bacterial counts estimated. 
Total sulfite-reducing clostridial count was 
estimated in TS agar (Harmon et al. 1971) 
without egg-yolk and D-cycloserine. Appro-
priate dilution was pour-plated and incu-
bated anaerobically (Spray, 1930) at 46°C 
for 24 h and black colonies were estimated. 
Cultures from LS medium tubes showing 
positive growth were streaked on SC agar 
(Hauschild et al. 1974, 1977; ICMSF, 1978) 
and 5 colonies of presumptive C. perfringens 
were selected after an anerobic incubation 
of 24 h at 37°C. These colonies were ino-
culated into lactose-gelatin and nitrate-
motility media (FDA, 1978) for confirma-
tion. 
Results and Discussion 
Results obtained from exammmg fish 
samples by the preceding methods are pre-
sented in Tables 1, 2, 3 and 4. Table 1 pre-
sents the total aernbic count (TPC), total 
sulfite reducing clostridial count and C. 
Table 1. Bacterial loads on oil sardine 
Species Source Sample 
Sardine/la 1 Landing centre Skin with 
longiceps muscle 
2 
" 
Im:estine 
2 
" 
SM 
I 
3 
" 
SM 
I 
4 Market SM 
1 
5 
" 
SM 
I 
6 
" 
SM 
I 
7 
" 
SM 
I 
8 
" 
SM 
I 
nd: not detected 
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perfringens count in the skin with muscle 
and intestine of oil sardines ( Sardinella longi-
ceps). In fresh fish1 TPC/g of skin with 
muscle ranged between 4.7 x.104 to 1.17 x 10s 
and that of inte~tine between 5.02 x 105 to 
2.2 x 108 • The total sulfite reducing clos-:-
tridial count ranged between 1.1 x 102to 
1.04 x 103/g of skin with muscle samples 
and that of intestine between 1.07 x 103 w 
3.40 x 10". C. perfringens was detected 
only once in the skin with muscle sampJEf 
of fresh oil sardilles. The count was 4:3/g'. 
ln the case of market samples, the count 
ranged between 0.Ll..-11/g of the sample. 
In the intestint; samples, there was not much 
difference in the counts between the fresh 
samples and the market samples. The 
count ranged between 0.7-2.4 x 102/g of the 
sample. 
Table 2 indicates the total aerobic count; 
the total sulfite reducing clostridial count 
and C. perfringens count in the skin with 
muscle and intestine of mackerel. In fresh 
fish, total aerobic count ranged between 
6.41 x 104 LO 1.51 x 105/g of skin with muscle 
sample and that of intestine ranged between 
3.00 x 106 to 4.23 X 107 /g. The total sul-
fice reducing closcridial count in fresh fish 
TPC/g Sulfite C. perfringens 
reducing ceUs/g 
Clostridia/g 
1.17 x 105 nd nd 
5.02 x 105 1.07 x 103 2.4 x 102 
7.7 x 105 1.1 x 102 nd 
7.9 x 107 3.4 x 104 2.4 x 102 
4.7 x 104 . 1.04 x 103 4.3 
2.2 x 108 1.8 x. 103 2.4 x 102 
1.32 x 106 2.94 x 103 9.5 
1.27 x 108 3.67 x 104 2.4 x 102 
1.29 .A 106 .1 .Oil x 103 u 
1.5 x 106 5.5 x 102 30 
4.4 x 106 1.71 x 105 0.4 
2.14 x 108 2.3 x 104 24 
1.47 x 106 L13 x 103 1..) 
7.12 x 107 4.53 x 104 0.7 
3.37 x 106 2.1 x 103 1.1 
1.18 x 106 3.43 x 104 2.1 
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Table 2. Bacterial loads on mackerel ( Rastrelliger kanagurta) 
Source Sample TPC/g Sulfite 
reducing 
Clostridia/g 
C. perfringens 
Landing centre Skin with 1.51 x 1015 5.8 x 103 
2.6 x 104 
1.73 x 103 
2.75 x 104 
4.21 x lQl 
1.43 x 104 
1.13 x 104 
nd 
nd 
muscle 
" 
Intestine 3.00 X lQS 
" SM 6.41 x 104 
" I 4.23 x 107 
" Market SM 5.18 x 105 24 
I 1.6 
" 
SM 6.3 
I 2.7 
" 
SM 3.51 
I 5.6 
nd: not dete~ted 
x 107 
x 10s 
x 101 
x 1()6 
x 10s 
2.78 x 103 
1.65 x 104 
nd 
" 
" 
" 
" 
Table 3. Bacterial loads on miscellaneous species 
Species 
Lactarius 
lactarius 
Ottolithus 
argenteus 
M ugil parsia 
Sillago sihama 
nd: not detected 
Source 
Landing centre 
Market 
Market 
" 
Market 
Sample 
SM 
I 
SM 
J 
SM 
I 
SM 
I 
SM 
I 
SM 
I 
ranged between 1.73 x 103 to 5."8 x 103/g of 
skin with muscle sample and that of intes-
tine between 2.6 :x. 104 to 2.75 x 104/g C. 
perfringens could not be detected in fresh 
mackerel samples. Of the five samples 
analysed, C. perfrngens was decected in the 
skin with muscle portion of 1 market sam-
ple. The count was 24/g. 
The total aerobic count, total sulfite redu-
cing cfostridial count and C. perfringens 
count in the skin with muscle and intestine 
samples of four species of fishes are sum-
marized in Table 3. In Lactarius lactarius, 
C. perfringens count was 2.1/g of skin with 
TPC/g 
6.7 X lQS 
3.21 x 104 
4.37 x 105 
5.92 x 104 
5.71 x 105 
7.13 x 104 
9.25 x 104 
1.31 x 106 
1.02 x lQii 
8.04 x 104 
3.56 x 105 
7.63 x 104 
Sulfite 
reducing 
Clostrida/g 
9.06 x 104 
8.48 x 103 
2.82 x 103 
1.18 x 102 
3.62 x 103 
1.53 x 102 
2.76 x 103 
1.03 x 103 
3.13 x 103 
1.32 x 103 
2.34 x 102 
3.37 x 102 
C. perfringens 
cells/g 
2.1 
4 
0.9 
nd 
24 
15 
1.5 
nd 
0.4 
nd 
nd 
24 
muscle and 4/g of intestine sample. In 
Ottolithus argenteus, C. perfringens count 
was 0.9-24/g of skin with muscle and that 
of intestine was 15/g. Of the two samples 
analysed, C. perfringens was detected only 
in 1 intestine sample. In the case of Mugil 
parsia, C. perfringens was detected only in 
the skin with muscle portions o.f the two 
samples analysed. The count was 0.4-1.5g. 
In Sil/ago sihama, C. perfringens was found 
to be present only in the intestine samples 
(24/g). 
Table 4 summarises. the total aerobic 
count, total sulfite reducing clostridial count 
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Table 4. Bacterial loads on prawns 
Species Source Sample 
M etapenaeus Market SM 
monoceros I 
Acetes indicus Market SM 
I 
Penaeus indicus Market SM 
I 
" 
SM 
I 
M etapenaeus dobsoni Landing centre SM 
I 
Market SM 
I 
" 
SM 
I 
nd: not detected 
and C. perfringens count per gram of skin 
with muscle and intestine samples of four 
species of prawns. In M etapenaeus mono-
ceros, C. perfringens count was 2.4 x 102/g 
in the skin with muscle portion and that of 
intestine was 2.4 x 104 /g. In Acetes indicus, 
C. perfringens count was I.IO x 102/g of 
skin with muscle portion. In the case of 
Penaeus indicus, C. perfringens count was 
2.4 x 101/g of skin with muscle portion and 
that of intestine ranged between 1.5 x 102 
to 2.4 x 103 /g. In Metapenaeus dobsoni, 
the count ranged between 2.4 x 101 to 1.10 x 
102 /g of skin with muscle sample and that 
-0f intestine ranged between 7.0 x 101 to 2.4 x 
I 04 /g. The number of aerobic bacteria on 
the sm:face of prawns ranged between 5.18 x 
106 to 7.65 x 101 /g. The total sulfite-redu-
cing clostridial count rang~d between 2.35 x 
104 to 4.11 x 105/g in the skin with muscle 
sample and in the intestine sample count 
was in the range of 7.03 x 104to 7.5 x 105/g. 
It is evident that C. perfringens occurs 
in very low numbers on the surface of fishes. 
In the case of skin with muscle portions of 
oil sardine and mackerel, samples collected 
from the landing centres were found to be 
free from C. perfringens except in an isola-
ted case of oil sardine. Our findings agree 
with that of Shewan (1962) who has repor-
ted that in fresh fish, anaerobes are generally 
absent in the slime and gills, but always 
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TPC/g Sulfite C. perfringens 
reducing cells/g 
Clostridia / g 
1.71 x 107 3.85 x 104 2.4 x 101 
2.93 x 108 4.65 x 105 2.4 x 104 
2.32 x 107 4.11 x 105 1.1 x 102 
3.66 X 108 2.2 x 105 nd 
5.I2 x 107 2.35 x 104 24 
4.97 x 108 8.75 x 104 1.5 x 102 
7.65 x 107 6.5 x 104 24 
5.4 X lQB 2.I x 105 2.4 x 103 
5.18 x 108 7.1 x 104 I.I x I02 
1.23 x 109 8.0 x 104 2.4 x 104 
1.5 x 107 7.03 x 104 24 
4.07 x 108 7.5 x 105 70 
8.15 x 108 5.24 x 104 I.I x 102 · 
1.68 x 108 7.32 x 104 2.4 x 104 
occurrs in the intestine when food is present. 
Contamination of fish by sediment material 
during fishing operations and the release 
of intestinal contents of the fish when the 
trawl is lifted (Shewan, 1949; Colwell, 1962) 
may be the reasons which contribute to the 
presence of C. perfringens on fish surface. In 
the case of mackerel, it colli.d not be detected 
in the skin with muscle portion and .intes-
tine of fresh and market samples in general. 
The count of 24/g of skin with muscle was 
obtained in one case. It was also not dete-
cted in the intestine of Mugil parsia. Pre-
vot and Huet (1951) have reported the occur-
rence of C. perfringens in the intestine of 
mackerel, while Shewan (1938) could not 
detect any anaerobes in the slime and intes-
tines of North Sea herring and mackereL 
Our results agree with that of Shewan (1938). 
In fishes, wide variations were observed 
in the C. perfringens count of skin with muscle 
portions as well as intestine. Tables 1-4 
indicate that number of C. perfringens of 
surface as wen as intestine samples was found 
to vary between species of fish and even 
between individuals within a species. Our 
results are consistent with the reports of 
Matches et al. (1974). Bonde (1967) has 
reported that the bacterial flora of sediments 
was reflected in the guts of fish. The intes-
tinal flora is also conditioned by special 
ecological conditions existing in the stomach 
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and imestine such as pH, anaero bioses, pre-
sence of bile salts and also by food (Sera & 
Kimata, 1972; Sera et al. 1974). The above 
findings can be attributed to the variations 
in the C. perfringens numbers in the intes-
tine of fish samples. · 
Prawns harbour higher numbers of C. 
perfringens on their surface (2.4 x 101 to 
2.4 x 102/g). According to Matches (1974), 
large numbers of C. perfringens are being 
dumped into the marine environment through 
the domestic waste and shrimps and other 
fishes feeding near the bottom may pick 
up higher levels of C. perfringens from this 
area than from other clearer areas. In 
prawns, in the case of intestine samples, the 
C. perfringens count ranged between 1.5 x 
102 to 2.4 x 104/g,. Fish inhabiting the 
bottom or in contact with suspended sedi-
ment will inevitably become contaminated 
with bacteria from the sediment. Bonde 
(1967) has reported C. perft"ingens counts 
of< 10,000/g in samples of shallow water 
(0-5 M), counts. of 1,000 to 10,000 at depths 
of 15-20 m but below 20 m only very low 
counts were found. Prawns collected for 
our studies were cargb.t from a depth of 
10-20 m. Our findings corroborates with 
the reports of Bonde (1967). 
When the C. perfringens counts of the skin 
with muscle portions and intestines of fresh 
fish and market fish were compared, it is 
observed that there is no difference in the 
two counts. In oil sardine, the count of 
the intestine sample was found to be 2.4 x 102 
for fresh fish and also market fish. In Meta-
penaeus dobsoni the count of surface sam-
ple was found to be 1.10 x 102/g for fresh 
fish and also market fish and that of intes-
tine was 2.4 x 104 /g. These data indicate 
that the proliferation rate of C. perfringens 
in fishes at ambient temperature is low com-
pared to that of other pathogens such as 
Vibrio parahaemolyticus. Various. explana-
tiom. have been offered su;:;h as the low post-
mortom pH of the muscle inhibiting bacterial 
growth, antimicrobial properties of the fish 
slime and/ or flesh or antagonisms among 
the organisms themselves. Mishandling or 
inadequate processing after landing can 
cause problems of contamination and 
pathogen outgrowth leading to public health 
hazard. 
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Changes in the bacterial flora and the 
degree to which these bacteria are able to 
grow will determine the spoilage pattern 
of a particular fish and the degree of public 
health hazard present when the fish is con-
sumed. Our study shows that C. perfrin-
gens exists in low numbers on the fish sur-
face. Compared to fishes, prawns harbour 
higher numbers of C. perfringens. In fishes, 
multiplication rate of C. perfringens at ambient 
temperature is found to be low. Hence 
chances of any public health hazard by C. 
perfringens due to the consumption of raw 
fishes is meagre if they are properly handled 
after landing. 
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